Dynamics of insulin-stimulated translocation of GLUT4 in single living cells visualised using green fluorescent protein.
Insulin increases glucose uptake by promoting the translocation of the GLUT4 isoform of glucose transporters to the plasma membrane. We have studied this process in living single cells by fusing green fluorescent protein (GFP) to the N-terminus (GFP-GLUT4) or C-terminus (GLUT4-GFP), of GLUT4. Both chimeras were expressed in a perinuclear compartment of CHO cells, and in a vesicular distribution through the cytosol. Insulin promoted an increase in plasma membrane fluorescence as a result of net translocation of the chimeras to the cell surface. GLUT4-GFP, but not GFP-GLUT4, was re-internalised upon the removal of insulin suggesting that a critical internalisation signal sequence exists in the N-terminus of GLUT4. The use of GFP thus allows an analysis of GLUT4 trafficking in single living cells.